The no-slip boundary condition is part of the foundation of traditional lubrication theory. It states that fluid adjacent to a solid boundary has zero velocity relative to the solid surface. For most practical applications, the no-slip boundary condition is a good model for predicting fluid behavior. However,
INTRODUCTION
In several recent studies with water, researchers using specially prepared surfaces have observed the occurrence of slip, [1] - [5] . The required hydrophobic surfaces fall into two classes, very smooth surfaces, [1] - [2] , and surfaces with micron-scale surface features, [3] - [5] . A number of practical applications of the slip phenomenon have been considered: the reduction of frictional losses in pipe flow [3] , [4] , the improvement of mechanical seals [6] , the reduction of friction [7] and the increase in load support [8] in slider bearings. By constructing an engineered heterogeneous bearing surface, on which slip occurs in certain regions and is absent in others, it is believed that the flow pattern in the liquid lubricating film of a journal bearing can be altered. This can lead to improved bearing characteristics, such as load support and friction.
NOMENCLATURE
A-dimensionless slip coefficient, c-clearance, F-cavitation index, f-friction coefficient, H-dimensionless film thickness, L/D-length to diameter ratio, R-radius, S-Sommerfeld number, Y-dimensionless axial coordinate, γ-dimensionless speed, θ-circumferential coordinate, φ -pressure/density function. Figure 1a illustrates the film thickness distribution in the journal bearing. Surface 1 in this figure corresponds to the surface of the shaft and is moving at a speed ωR. Surface 2 is the stationary surface and represents the bearing sleeve. The slip/no-slip pattern is applied on surface 2, and is shown in Figure 1b . Region I is the region in which slip is imposed, while Region II is the no-slip region. Slip is modeled by the Navier boundary condition. The slip velocity in Region I is proportional to the surface shear stress, with a dimensionless proportionality factor A, the slip coefficient. This results in the following modified dimensionless Reynolds equation, which takes account of cavitation [9], This equation is solved numerically using finite differences. Once the pressure distribution (equal to φ in the non-cavitated region) is computed, various bearing performance parameters can be calculated.
APPROACH

RESULTS
Figure 2 contains pressure distributions for a bearing with L/D = 1, eccentricity ratio ε = 0.6, dimensionless speed γ = 5, and cavitation pressure = atmospheric. Figure 2a shows the pressure distribution for this bearing with slip applied in Region ( ) 
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I. The slip region extends to θ = π, and occupies 70% of the bearing width. The slip coefficient A is equal to 100. Figure 2b shows the pressure distribution for the corresponding conventional bearing. Comparison of the two distributions shows that the pressures are significantly higher for the slip/noslip bearing, and therefore so is the load support. It is also seen that the profile in region 1 is flattened due to slip. Figure 3 contains a plot of eccentricity ratio versus Sommerfeld number for both a conventional bearing (A=0) and the bearing with the slip region (A=100), for L/D = 1. For the same eccentricity ratio, the bearing with slip yields a lower Sommerfeld number than the conventional bearing. Therefore, in general, the bearing with slip can sustain a higher load than a conventional bearing with the same eccentricity ratio. For example, Figure 3 shows for an eccentricity ratio ε=0.6, the bearing with slip has a Sommerfeld number of 0.075 while the conventional bearing has a Sommerfeld number of 0.121 (as mentioned in the discussion of Figure 3) . Thus, the bearing with slip can support a load 1.6 times larger than the conventional bearing. This advantage, however, diminishes as the eccentricity increases. Once it reaches a value above ε = 0.92 the two bearings are essentially equivalent. Another feature unique to the journal bearing with slip is that it can sustain a load at zero eccentricity. The Sommerfeld number attains a finite value at ε = 0 as opposed to the asymptotic behavior of the conventional bearing. 
CONCLUSIONS
This study demonstrates the benefit of a well chosen slip/ no-slip surface pattern on hydrodynamic journal bearing performance. The results for a journal bearing operating under the Navier slip boundary condition shows an advantage over a conventional bearing in terms of both load carrying capacity and friction force for low and moderate eccentricities. At eccentricities above 0.92, however, little difference from a conventional bearing was found. 
